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(54) MAGNETIC DRUM 
(57)Abstract: 

PURPOSE: To achieve a production of a magnetic drum 
simply and in a short time by a method wherein a heat 
shrinkage tube mixed with a specified range of magnetic 
particles is thermally shrunk to be fixed on the outer 
circumference of a non-magnetic drum base body and 
the magnetic particles within the heat shrunk tube are 
magnetized as specified 

CONSTITUTION: A magnetic drum has a non-magnetic 
drum base body 2 mounted on a rotating shaft 1 and a 
heat shrinking tube 3 mixed with magnetic particles is 
fitted securely onto the outer circumference of the drum 
base body 2 by a heat shrinkage. The amount of the 
magnetic particles mixed into the heat shrinking tube is 
preferably 20-80wt% because a specified magnetization 
is hard to achieve below 20wL% while a drop in strength 
and shrinkage occurs above 80wt.5L The magnetic 
particles herein used is y-Fe202, Co-yFe203, Br- 
ferrite, metal powder or the like and an average particle 
size thereof is 2.5u/n. 
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(54) Title of invention Magnetic drum 
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(71) Applicant Hitachi Metals Ltd. 

2-1-2 Marunouchi, Chiyoda-ku, Tokyo 

(74) Representative Katsuji Maki, Patent Attorney 

Specification 

1 . Title of the invention 
Magnetic drum 

2. Scope of the patent claims 

(1) A magnetic drum having a magnetized section disposed on the outer 
circumference thereof in such a way as to enable rotational speed or direction, etc. 
to be detected by means of magnctorcsistivc elements, said magnetic drum 
comprising a heat shrinkablc tube containing magnetic particles fitted to the outer 
circumference of a non-magnetic drum substrate by means of heat shrinkage and 
the magnetic particles of the heat shrinkablc rube being magnetized. 

(2) A magnetic drum as disclosed in claim 1, wherein the heat shrinkable tube 
contains 20-80 weight percent magnetic particles. 
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3. Detailed description of the invention 
(Field of industrial utilization) 

The present invention relates to a magnetic drum having a magnetized section 
disposed upon the outer circumference thereof in such a way as to detect rotational 
speed and position by means of magnetorcsistive elements and, more specifically, 
relates to such a magnetic drum which is easier to manufacture. 
(Prior art) 

In conventional magnetic drums, a drum substrate is mounted on a rotating shaft 
and a magnetic film such as gamma-iron is disposed on the outer circumferential 
surface of the drum substrate and magnetized so that North and South magnetic poles 
occur alternately, as shown in Fig. 2. 

To dispose the magnetic film on the outer circumference of the drum substrate, a 
first magnetic coating is applied and then dried at approximately 60°C for 30 minutes, 
following which a second magnetic coating is applied and then dried at approximately 
60°C for 30 minutes, subsequent to which drying is conducted at 200°C for 
approximately 120 minutes to obtain a magnetic film with a desired depth of 
approximately 100 * 150 jim for magnetization. 

To delect the rotational speed of the magnetic drum, magnetoresistive elements 
opposing the magnetic pole feces generate electrical signals based on the changes in 
magnetism in accordance with the rotational speed of the magnetic drum. 
(Problems to be solved by the invention) 

In conventional magnetic drums, since the magnetic film is formed by conducting 
the drying process twice after applying the magnetic film, the preparation of the film is 
time-consuming and manufacturing efficiency is poor. 

Additionally, it is easy for foreign bodies to enter the magnetic coating during the 
drying process and, since the coating is applied twice, it is also easy for air bubbles to 
remain, thus giving rise to the problem of errors in the magnetization of the outer 
circumference of the magnetic drum. 

It is therefore an object of the present invention to improve the manufacturing 
efficiency of magnetic drums as well as to prevent the occurrence of errors in 
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magnetization by forming a uniform magnetic film on the Outer circumference of the 
magnetic drum. 

(Means for solving the problems) 

In a magnetic drum of the present invention, a hrat-shrinkable tube containing 
magnetic particles is fitted to the outer circumference of a non-magnetic drum substrate 
by means of heat shrinkage and the prescribed magnetization is applied to the magnetic 
particles within the heat shrinkable tube. 

If the magnetic particles are mixed within the heat shrinkablc tube at a 
concentration of less than 20 weight percent, it will be difficult to achieve the prescribed 
magnetization, while a concentration in excess of 80 weight percent will diminish the 
strength and slirinkability of the heat shrinkable tube. A mixture of 20 - 80 weight 
percent is therefore desirable. 
(Operation) 

In a magnetic drum of the abovernentioned means, a heat shrinkable tube 
containing magnetic particles is fitted oDto the outer circumference of a non-magnetic 
drum substrate and heat is applied to the heat shrinkable tube enabling the tube to grip 
tightly to the drum substrate, following which a magnetized section is produced by 
magnetizing the magnetic particles within the tube. Accordingly, if a heat shrinkablc 
tube containing magnetic particles is prepared in advance, a magnetized section can be 
completed simply by heating the heat shrinkable tube and it is therefore both simple and 
quick to manufacture. Furthermore, no foreign bodies will enter or air bubbles occur 
during the process of heat-shrinking the heat shrinkable tube. 
(Embodiments) 

An embodiment of the present invention will now be described with reference to 
Fig. 1. 

A non-magnetic drum substrate 2 (for example, of Al manufacture) is mounted 
on a rotating shaft 1 and a heat shrinkable tube 3 containing magnetic particles is fitted 
to the outer circumference of the drum substrate 2 and fixed by means of heat shrinkage. 

Garoma-FesOs, Co-gamma-Fej0 2 , Br-ferrite or metal powder, etc. arc used for the 
magnetic particles and the average diameter of these particles is l.Spxa. A material such 
as polyolefin, cthylene-polyethylenc elastomer or silicon rubber is used for the heat 
shrinkable tube 3. The magnetic particles at 40 - 75 weight percent and cellosolve 
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acetate are then added to the heat shrinkable tube material and stirred, following which 
curing rercn is added to produce a heat shrinkable tube 3 with a thickness of 
approximately 0-2mm. 

The* heat shrinkable tube 3 thus produced is cut to the appropriate length for the 
drum substrate 2 in the axial direction, is fitted to the outer circumference of the drum 
substrate 2 and when heated at approximately 120°C the external diameter contracts by 
approximately 40% to fix the tube tightly to the outer circumference of the drum 
substrate 2. It is desirable to produce a heat shrinkable tube 3 with a diameter 
approximately 30% greater than the external diameter of the drum substrate 2. 

After forming the- magnetized section as described above, the magnetic dram is 
completed by applying the prescribed magnetization to the magnetic particles within the 
heat shrinkable tube. 
(Effect of the invention) 

In a magnetic drum of the present invention, the manufacturing of the drum can 
be simplified and the time required for manufacture reduced because the magnetized 
section is formed by a heat shrinkable tube containing magnetic particles. Moreover, 
because no foreign bodies enter or air bubbles occur during manufacture, errors in 
magnetization will not occur and detection errors can be eliminated. 
4. Brief description of the drawings 

Fig. 1 is an exploded perspective view of a magnetic drum of the present invention. Fig. 
2 is a perspective view of a conventional magnetic drum. 

2: Drum substrate 

3: Heat shrinkable tube 

Applicant: Hitachi Metals Ltd . 
Representative: Katsuji Maki, Patent Attorney 

[drawings] 

Fig.1 

Heat shrinkable tube 3 
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Drum substrate 2 



Fig. 2 



